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Abstract

This study examines the export competitiveness of four major natural rubber exporters in the Belt and Road Initiative (BRI) region and
investigates the factors affecting bilateral natural rubber export. This study utilized the revealed symmetric comparative advantage (RSCA)
to measure export competitiveness. Next, this study employed the gravity model using the Poisson Pseudo Maximum Likelihood (PPML)
estimation to analyze the factors affecting bilateral export from the four major natural rubber exporters to 46 countries in the region. The
analysis is conducted by using annual data from 2001 till 2018. The findings showed that all four major exporters maintained their export
competitiveness. Indonesia and Vietnam notably exhibited increasing trends in the early 2000s. Besides, the market share for Malaysia and
Vietnam have increased from 2013 to 2015 with the BRI implementation in 2013. In addition, this study discovered that non-tariff measures
(NTM) have a positive and significant impact on the bilateral export of natural rubber. The overall findings strongly indicate that the natural
rubber export has increased post BRI announcement. The outcome highlighted the benefits of BRI implementation on the natural rubber

export. This study is the first attempt to apply the gravity model on the natural rubber exports within the BRI region.
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1. Introduction

The recent globalization trend has led to intense
competition and is inevitable as the world today
experiences challenging and highly complex international
trade. The rapidity of global trade has caused countries
worldwide to analyze the economic growth in-depth. The
competitiveness concept is often used to analyze economic
development to avoid being left behind in this modern era
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(Capobianco-Uriarte et al., 2019). According to Barone and
Kreuter (2021), trade globalization is one of the most crucial
potential economic indicators that significantly impact
the structure of the labor market system and the country.
Customarily, businesses with large production inevitably
dominate the productivity distribution of domestic firms in
a country (Eaton et al., 2011). The global trade opened to
a new stage branch initiated by China, known as the BRI
or One Belt One Road (OBOR), which targeted to improve
regional cooperation and connectivity on a trans-continental
scale. The initiative aims to strengthen infrastructure, trade,
and investment links between China and 65 other countries
that collectively account for over 30% of global gross
domestic product (GDP) and 62% of the world population.
The BRI covers trade through the land and maritime via the
Silk Road Economic Belt and the New Maritime Silk Road.
Furthermore, BRI has tremendous potential to be tapped
by the countries involved as the initiative transforms the
economic environment in which economies in the region
operate. Improved infrastructure and enhanced regional
cooperation could substantially reduce trade costs and
improve connectivity, leading to higher cross-border
trade, investment, and economic growth in the region
(He et al., 2021).
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Market integration has resulted in significant growth
in commodity goods such as natural rubber as production
inputs. Competition in natural rubber production becomes
more transparent as producers and countries try to capture
market demands, leading to a higher return to scale with
increased production and decreased cost. Several major
natural rubber exporters among the BRI countries are
Thailand, Indonesia, Vietnam, and Malaysia, responsible for
over 73% of natural rubber production globally (Kennedy
et al., 2017; FAO, 2020). The natural rubber export values
for Thailand, Indonesia, Vietnam, and Malaysia in the world
market and BRI countries in 2018 are shown in Table 1.
These four countries are observed to be among the world’s
largest natural rubber exporters. The countries’ combined
export share is equivalent to 81%, and they also capture 84%
of the natural export share to BRI countries. Furthermore, in
terms of BRI countries’ export ratio to the world, more than
half of the exports from Malaysia (64%), Vietnam (55%),
and Thailand (54%) are to BRI countries. The situation
signifies the importance of BRI for each country.

Natural rubber plays a significant role in the domestic
economy as an essential plantation commodity for most
countries and employment sources. In addition, this
commodity also contributes significantly to foreign
exchange. For instance, the significant contribution of the
rubber industry to foreign exchange in the last five years
equals 25 to 40% of total plantation products exports
(Gapkindo, 2016). In addition, rubber exports contributed
to spurring the growth of new economic centers in rubber
development areas. Besides contributing towards higher
export revenues, rubber plantations are mostly smallholder
estates and function as income sources for millions of rubber
farming families. Thus, the rubber industry significantly
contributes to the socio-development of smallholders.
Hence, high natural rubber prices can lead to higher income
for smallholders. Rubber price fluctuates due to the demand
and supply in the global market. Rubber is a versatile and
flexible material that has become increasingly popular in

Table 1: Natural Rubber Export to World and BRI Countries

the medical field over the years. Thus, strong demand and
increased natural rubber usage in modern medical industries
for making various items such as surgical gloves, tubing,
stoppers, breathing pads, fabrics that protect or support,
prosthetics, implants, and catheters have dramatically
boosted the rubber industry.

As explained earlier, BRI may improve the connection
between countries, lead to higher trade, and open more
significant opportunities for the natural rubber market.
However, many higher competitiveness risks could harm
certain countries’ export. Besides competition from major
natural rubber exporters, rising competition is emerging
from the biggest syntactic rubber exporter among BRI
countries: China, Europe, and North America. This research
aimed to focus on BRI countries as BRI may improve the
connection between the significant natural rubber exporters
and other BRI countries, leading to greater opportunities for
the natural rubber market. Thus, the current study aimed to
address few questions rising from the discussed situation:

i. What is the current level of natural rubber export
competitiveness within BRI countries?
ii. What are the aspects that influence natural rubber
export?
iii. What are the implications of BRI implementation on
natural rubber export?

Hence, the study analyzed the competitiveness of major
rubber exporters in the BRI countries and investigated
the determinant of natural rubber exports within BRI
countries. This study utilized the RSCA to analyze export
competitiveness and subsequently employed the gravity
model to investigate the determinant. The remainder of the
paper is organized as follows: Section 2 discusses previous
literature on natural rubber trade concerning competitiveness,
whereas Section 3 elaborates on the data source and methods
employed. Section 4 reports estimation results, while the
conclusion is discussed in Section 5.

World BRI Ratio Export

Country BRI to World
Export Value Share Export Value Share o Wor

Thailand 4,602,170 36% 2,495,751 43% 54%
Indonesia 3,951,451 31% 1,231,326 21% 31%
Vietnam 953,654 7% 521,494 9% 55%
Malaysia 935,093 7% 600,681 10% 64%
Total 10,442,368 81% 4,849,252 84% 46%

Source: Author’s calculation based on COMTRADE (2021).
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2. Literature Review

Many previous studies have discussed the theoretical
compass that drives competitiveness in businesses and trade.
Technology has played an effective role in reducing operating
and transportation costs, speeding up manufacturing
processes, enhancing accessibility and trade in services
(Amiti & Wei, 2005; Abramovsky & Griffith, 2006; Blinder,
2006; Kersan-Skabi, 2019). In the 21st century, the fourth
Industrial Revolution has a profound impact on international
trade. Advanced technologies such as artificial intelligence
(Al), robotics, big data networks, Internet of Things (IoT),
and fast computer analytics forecasting are important
factors to gain competitiveness in the market (Bertola &
Teunissen, 2018). The government can play a crucial role
in supporting their own country (Mesquita et al., 2007) by
assisting the companies in lowering expenses and improving
competitiveness through the development of clear standards
and quality control and financially supporting design,
marketing, and technology transfer programs for a group of
firms in a particular business (Altenburg & Meyer-Stamer,
1999).

Njinyah (2018) studied 101 small and medium-sized
enterprises (SME) cocoa exporters in Cameroon. The study
results found that government policies positively impact
SME cocoa exporters’ performance. Thus, the government
can be a solid external ally to the international trade to be
sustainably competitive in terms of financial support for
SMEs to overcome impediments in exporting caused by
a lack of resources (Gengtirk & Kotabe, 2001). Various
methods have been employed in many empirical studies to
measure trade competitiveness. For example, Boffa et al.
(2021) utilized a combination of the Global Value Chains
(GVC) and International Trade Centre (ITC) competitiveness
index in their study. Utilizing the dataset panel approach,
they demonstrated the competitive effect between small
and medium firms compared with large firms regarding
productivity distribution in international trade activities. The
ITC competitiveness combination score for small, medium,
and large firms was collected from multi-regional input-
output tables to produce a panel dataset at the country and
company category level with global value chain participation
measures. The exciting conclusion from the research has
demonstrated that small businesses benefit more from value
chain integration than large businesses (Boffa et al., 2021).
Falciola et al. (2020) demonstrated that the ITC focused
on checking the firm competitiveness in three sections:
complete, connect and change. The “complete” aspect
focuses on current operations, which enable companies to
compete statically, whereas the “connect” aspect addresses
the relevance of connecting to data channels in a competitive
setting. Finally, the “change” aspect relates to adaptation and
change required to ensure adequate and sustainable results.

The GVC refers to producing goods in stages across
numerous countries that specialize in specific manufacturing
process stages. The theory has evolved in tandem with the
dynamic flow of knowledge, where a new version of the
model has emerged in terms of countries, types of workers,
sectors, levels, and occupations. The second version of GVC
is a highly proven, more accurate measure for the production
on stage two than stage one, which is a general estimation
level of the manufacturing process (Lee et al., 2018).
The GVC method has become one of the most popular
indicators in estimating the spread of production processes,
especially for highly dynamic trading (Kersan-Skabi, 2019).
Disadvantages of the GVC method are evident if many
companies rely on the same small group of producers. The
risks may spread rapidly throughout the production chain
(Acemoglu et al., 2012). Furthermore, the country has a high
risk of exerting shock on the environment (Stellinger et al.,
2020; Boffa et al., 2021).

One of the most favorable methods in conducting
competitiveness research is utilizing the revealed
comparative advantage (RCA). The RCA and RCA1 indices
are almost identical in measuring a country’s global trade
competitiveness based on comparative advantage (Balassa,
1977). The RCA indices are frequently used to analyze
a commodity’s competitiveness on the global trade and
compare the competitive advantage of a product exported
from various production regions (Nin et al., 2007). However,
RCAL is intended to easily show competitiveness where
values below one are considered less competitive or lose
competitiveness. The RCA1 is the RSCA concept with the
formation rate from —1 to 1, with the value 0 indicating a
comparative export advantage, whereas the value of —1
implies a comparative export disadvantage. A potential bias
canbe eliminated because the RSCA distribution is symmetric
around zero (Dalum et al., 1998; Baquero et al., 2006;
Balogh & Jambor, 2018). The RCA index can explain export
opportunities in the business market through incentives and
not solely by observing comparative advantages (Vollrath,
1991; Kreinin & Plummer, 1994; Dalum et al., 1998; De
Benedictis & Tamberi, 2004; Hoang, 2020).

Many analysis methods are available to measure the
competency level of products and between countries
globally. The comparable analysis research indicated that
foreign trade openness would drive a sustainable economy
since the analysis is particularly effective in sustaining long-
term growth for agro-industry and agribusiness by obtaining
more competitive added-value (Burianova & Belova,
2012). Prior to the big-scale revolution and booming of
trade globalization, agro-based production was only small-
scaled. However, the agriculture industry has transformed
into a profitable economic generator less concerned with
environmental and social regulations due to the tremendous
expansion in operations (Buck et al., 1997; Murray &
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Raynold, 2000). Rubber is one of the crucial agricultural
products and contributes to Sumatra’s economic growth in
Indonesia (Svatos et al., 2018; Huo et al., 2019). Bucur et al.
(2019) analyzed taxation and economic growth in Romania
in terms of rubber commodities. Results showed that tax
negatively impacts the financial position of rubber firms
but improves Romania’s economic growth and positively
impacts the companies’ sustainable development.

The price volatility remains a vital issue among rubber
farmers. Due to extreme rainfall, their inability to gain
consistent income will negatively affect rubber production
(Mesike & Esekhade, 2014). The scenario may worsen for
the farmers when the global economic decline indicates a
high condition of risks due to the low demand for rubber
and the lowest market rubber price recorded in 30 years
(Ghazali et al., 2015). Thus, the significance of the research
in this particular area is focused on reducing the risk for the
farmers. A cointegration framework was used in the study
of natural rubber in India, and it was discovered that the
‘expectancy theory’ validity of commodity future pricing
for commodities with high price volatility, such as rubber
and spices, is still valid. According to the latest findings, the
appropriate hedging ratio for protecting market farmers and
lowering the risk of commodity price shocks is determined
by large differences in hedging efficiency between markets
(Nair, 2021).

Studies concerning the competitiveness of natural rubber
have been undertaken previously. For instance, Tanielian
(2018) focused on the competitiveness between rubber and
profit gain among rubber farmers in Thailand. The researcher
highlighted that the farmer’s inflation cost operation could
not cover the profit gain from the rubber production during
dramatic price drops, specifically with the rubber market
price established by the Thai government, to cover those
costs. Other research on rubber competitiveness focused on
the orientation and increasing added-value of natural rubber
products by using the Strength, Weakness, Opportunity, and
Threat (SWOT) analysis; Ergonomics Systemic, Holistic,
Inter-disciplinary, and Participatory (SHIP) approach and
appropriate technology. The findings revealed that natural
rubber exporting countries competed in the global rubber
market through high-tech innovation that encourages
markets to adapt, add value, and eradicate poverty by
focusing on small and medium-sized rubber enterprises
(SMEs) (Setiawan, 2012). The research concerning the
competition in the rubber export market utilized the Lafay
Index to measure rubber export competitiveness. In contrast,
the Diamond model was used to model factors that affect
competitiveness.

The findings also indicated that Indonesia’s rubber
goods export to the Association of Southeast Asian Nations
(ASEAN) have become less competitive. The mostsignificant
declines were evident in Singapore, Malaysia, and Thailand

because the quality of rubber-based goods is at a low level
and no longer at the highest level in the import composition
of ASEAN countries that can produce consumer goods with
higher added-value (Ansonfino et al., 2021). Nevertheless,
no study shows the competitiveness between the four biggest
natural rubber exporters associated with the BRI countries.
This study provides significant implications for the region’s
and other similar emerging economies’ theoretical literature
and managerial practice.

3. Research Methodology

This study comprises two parts wherein; the first part
analyses the competitiveness for the natural rubber sector
among the major exporter, namely Thailand, Indonesia,
Vietnam, and Malaysia. There are several approaches
to measuring competitiveness, and among these are the
producer and market approaches. The producer approached
measures competitiveness from the producer side using
indicators such as price (Durand & Giorno, 1987) and
exchange rate (Helleiner, 1991). Meanwhile, the market
approach uses indicators such as market share or the change
in market share (Fagerberg, 1988; Mandeng, 1991; To6rok,
2008). In this study, the market approach will be employed
as it is based on export shares. Thus, when a country has a
greater market share or experiences an increase in market
share, it can be inferred that the country is competitive
concerning the product in a certain period and area.

Hence, to calculate the market share of Thailand,
Indonesia, Vietnam, and Malaysia’s natural rubber export
in Belt & Road Initiatives (BRI) countries, this study used
the Revealed Symmetric Comparative Advantage (RSCA)
as an indicator of competitiveness. RSCA is measured using
the export share of a sector for a country’s total exports and
divided by the world’s export proportion of the same sector
to total world exports. This calculation can show the benefits
of one country compared to other countries in international
trade (Balassa, 1965). The formula for RSCA is as follows:

RSCA’ = [(X,;/Xj)/()(;n/x;)—l]/
(x5 /x) /(s /x0)+1]

where RSCA!, is the revealed symmetric comparative
advantage for country i for product n at year #; X, is the
export for country i for product n at year #; X! is the total
export for country i at year £, X! is the world export for
product n at year #; X! is the total world export at year ¢.
RSCA! has a range between a negative one and a positive
one, where if RSCA is more than zero, the country has a
comparative advantage in that product, otherwise for less
than, zero. Product # in the current study refers to natural

(1)
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rubber. This study calculates the RSCA by using annual data
from 2001 till 2018, with three years average to minimize
any year-specific shocks.

In the second part, this study investigates the
determinant of natural rubber export in BRI countries by
using the gravity model. Jan Tinbergen first introduced the
gravity model of trade in 1962, where he clarified that the
trade flows between countries can be explained by utilizing
Newton’s theory of gravitation (Tinbergen, 1962). Various
researchers have utilized the gravity model of trade in
explaining trade flows between nations as it is considered
one of the economists’ most reliable empirical relationships
(McCallum, 1995; Feenstra et al., 2001; Anderson, 2011;
Allayarov et al., 2018; Lundmark, 2018; Nguyen et al.,
2020). This is due to the stability of the gravity equation
and its ability to explain bilateral trade flows, which led
to the development of theories and the model’s significant
incorporation.

According to Tinbergen (1962), the standard gravity
model is specified as written below:

X,=10, @

where X, are the bilateral export values from country i
to country j; Y, and Y, are the income for country i and
country j, respectively; and 1 is the trade cost between

two countries, such as the bilateral distances. This study
augments the basic model by including several proven
essential control variables in the gravity model (Tham
et al., 2018). Moreover, to address heterogeneities between
countries, panel data is utilized. Hence, the basic model is
augmented by including these variables and converted into
a panel dimension in logarithmic form as follow:

1nXl.ﬂ = /)’0 + ,b’llnGDP” + ﬂzlnGDPjr + ,b’3lnPopit 3)
+ 8 4lnPopjt + /)’SlnDisti]_ + B ,nEXR, + £,

where In denotes variables in the natural logs form; X,
is the export from country i to country j at time #; GDP,, and
GDP, are the income for country i and country j at time ¢,
respectively; Pop, and Pop, are the population for country
i and country j at time ¢, respectively; Dist_ is the distance
from country i to country j; EXR_ is the exporter’s exchange
rate at time £; and ¢, is the error term.

Since not all of the countries in the world trade with
each other, usually, trade datasets consist of a large number
of zero trade flows. Silva and Tenreyro (2006) showed
that estimating the model with OLS would lead to biased
and even incontinent results in the presence of zero trade
flows. Instead, they suggest estimating the model in
multiplicative form by using the Poisson Pseudo Maximum
Likelihood (PPML) estimator. Another study by Silva and

Tenreyro (2011) further confirmed that the PPML performs
well even when the proportion of zero trade flows are large
in samples. To incorporate the impact of current trade policy,
the standard model is transformed into exponent form and
expanded to add trade barriers as follows:

)(:jm Y {ﬂo + ﬁ‘x + IB7T;'jnt + ﬁSNTMijm} 8:‘/‘[ (4)

where x denote the vector of dependent variables as
in equation (3); 7, is the average tariff rate imposed on
country i by country j for product n at time ¢, and NTM, ,
is the dummy variable for non-tariff measures imposed on
country i by country j for product # at time ¢.

The main focus of this study is to see whether BRI
implementation influences natural rubber exports. Thus, this
study includes a dummy variable to represent the year BRI
start in the model as follow:

‘Xvijnr = CXP {ﬁO + ﬂx +ﬁ77:‘jm‘ + ﬂSNTMijnt + ﬁQBRIl} gijt (5)

where BRI is a dummy variable with the value
one indicating the year 2013 and onwards, while zero
indicating before 2013. Similar indicators have been used
by Gorg and Mao (2020). Although the BRI details are
only announced in 2015, based on the results identified
in 2013, the firms have been made aware of the proposed
policy and gaining to be more competitive. This study
considers equation (3) as the base model, equation (4) with
trade policy, and equation (5) is the most comprehensive
as it also includes a dummy for BRI. Thus, this study
estimate equation (3), (4) and (5) by using the PPML
estimator. Following Baltagi et al. (2014), this study also
includes time fixed effects (z)) to the model to account for
time-specific events, such as the economic crisis.

From these estimations, the relationship between
export and exporter’s income is expected to be negative as
an increase in exporter income will increase the domestic
demand, thus lowering export. Meanwhile, the importer’s
countries’ income was expected to have a negative
relationship as an increase in the importer’s income
will increase the demand for imported products (higher
export). Exporter’s population can either have positive
or negative impacts. When the population of the country
increases, then there is a tendency for export to increase
(higher production capacity) or decrease (higher domestic
demand). The inverse can be said for the importer’s
population. Similar to the gravity model, distance is
expected to be negatively related to export as it is a proxy
for transportation costs between countries. Tariffs are
expected to have negative impacts on bilateral export.
NTM on the other hand, can either enhance or deteriorate
export. While for the BRI dummy, this study expected to
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find a positive impact, showing that BRI implementation
increased natural rubber export for the major exporter with
other BRI countries.

This study uses panel data which involves data for 18
years period from 2001 till 2018 and includes bilateral export
data of four natural rubber producers: Indonesia, Malaysia,
Thailand, and Vietnam, to 46 countries that were expected to
participate in the BRI based on a Worldbank study (Baniya
et al., 2019). Although according to Baniya et al. (2019),
there are 66 countries that are expected to involve in BRI,
this study removed some countries due to data unavailability.
This study obtained the bilateral natural rubber export
data for 18 years period from 2001 till 2018 from the
COMTRADE database (COMTRADE, 2021). Data for
GDP, population, and the exchange rate was obtained from
Worldbank’s world development Indicator database (World
Bank, 2021). Meanwhile, the data for the bilateral distance
between two capital was obtained from the CEPII database
(Head & Mayer, 2013; Mayer & Zignago, 2011). Data for
the ad-valorem tariff for natural rubber was obtained from
the MacMap database (International Trade Centre). The
data for NTMs implementation in the importing nations was
obtained from the TRAINS database (UNCTAD, 2021).
Table 2 shows the overall variable description, data sources,
and the expected sign.

Table 2: Variables Description

4. Results

The outcome of this study comprises two parts. These
first parts discuss the results of the revealed symmetric
comparative advantage (RSCA), while the second part
elaborates on the gravity model analysis. For the first part,
the competitiveness results are reported by exporters for
an average of three years for six intervals, as shown in
Figure 1. It can be seen that the average RSCA values for
the four exporters are positive, which means that these four
countries have a comparative advantage on natural rubber
export to BRI countries. However, there are downward
trends for Malaysia and Thailand and an average increasing
trend for Indonesia and Vietnam. This means that Malaysia
and Thailand are losing competitiveness in the current
study period, while Indonesia and Vietnam are gaining
more market share.

There are significant changes for Malaysia and
Vietnam from 2013 to 2015, which can be attributed to BRI
implementation in 2013. Hence, this study can conclude
from the RSCA that Indonesia, Malaysia, Thailand, and
Vietnam had a comparative advantage in the natural rubber
market in the BRI region. However, the shares fluctuate
and show that there are some other factors that influence
the bilateral export within the region. Thus, to empirically

Variables Description Sources EXP?Cted
Sign
Kint Bilateral natural rubber export values from exporter | COMTRADE (2021)
to BRI countries, in US$
GDP, Exporter’s gross domestic product (GDP), in US$ World Bank (2021) -
GDPJ., Importer’s gross domestic product (GDP), in US$ World Bank (2021) +
Pop, Exporter’s total population World Bank (2021) -
Pop, Importer’s total population World Bank (2021) +
Dist,.j Bilateral distance between exporter and trading Centre d’Etudes Prospectives et -
partner d’Inform’tions Internationales (CEPII)
EXR, Exchange rate for exporter’s currency per US dollar | World Bank (2021) -
Tijnt Bilateral tariff rate imposed by importers towards International Trade Centre -
exporter for product natural rubber product
NTM,, Dummy for non-tariff measures, where 1 indicates | UNCTAD (2021) +/-
existence of NTM between importer and exporter,
zero otherwise
BR, Dummy for a year after BRI implementation, 2013 Gorg and Mao (2020) +
and afterward take the value one, meanwhile,
before 2013 take the value zero
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Figure 1: Average RSCA by Period

evaluate the impacts of BRI implementation and how the
factors affect export for natural rubber, this study proceeds
to the second part, which has been done by conducting
econometric estimation.

Table 3 presents the descriptive results for the variables
included in the model. Overall, it can be seen that most
variables have low standard deviation except for export, and
this is due to the nature of the data at US$ (not log) and the
wide range of export data, from zero to 4,685,551. This is
supported by the similar findings of past empirical studies
that used PPML estimation (Wood et al., 2019; Jagdambe
& Kannan, 2020; Yu et al., 2020; Zainuddin et al., 2020).
In addition, this study utilizes multi-dimensional panel
data with the total number of observations equal to 3,312
(4 exporters x 46 trading partners x 18 years) and having
plenty of zero export. This supports our argument to use
PPML estimation to overcome zero trade issues. All other
variables also have low minimum and maximum values. The
mean for NTM shows that between the average, 19.1% of
countries in our sample implement NTM on natural rubber
export. The dummy variables are not logged to provide
better results interpretation.

Next, this study reports the PPML estimation results in
Table 4. The high R? values of most models indicate that the
current estimation results are reliable. Overall, it can be seen
that the coefficient and sign obtained for all three models are
consistent and thus proves the robustness of the results. The
regression results align with the gravity model as most of

Table 3: Descriptive Statistics

Variable Mean Std. Dev. Min Max
nt 25,023 187,108 0 4,685,551

InGDP, 26.356 0.731 24.837 27.768
In GDPﬂ 24.598 1.741 20.310 30.017
InPop, 15.960 1.835 12.540 21.055
In Popjt 18.179 0.774 16.959 19.405
In Dist,.j 8.554 0.656 5.754 9.279
INEXR, 5.931 3.611 1.118 9.949
In Tijm 0.047 0.068 0.000 0.359
NTMUm 0.191 0.393 0.000 1.000
BR, 0.350 0.477 0.000 1.000

the coefficients display the expected signs. A positive sign
for exchange rate is expected as the increase in exporter’s
exchange rate should increase export due to lower export
prices. This study shows that tariffs have no significant
impact on natural rubber export. This can be due to the
existing low tariff on natural rubber among BRI countries.
This also highlights that tariff is no longer the dominant
trade policy measure. Hence, the NTM dummy included in
our model overcome this limitation.
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Table 4: Estimation Results Based on the Poisson Pseudo Maximum Likelihood (PPML) Regression

Variables Base Model With Trade Policy With BRI Dummy
InGDP, -0.329** (0.154) -0.329** (0.154) -0.329** (0.154)
InGDP, 0.495 (0.302) 0.707** (0.354) 0.707** (0.354)
InPop, -3.223*** (0.936) -3.374** (1.002) -3.374** (1.002)
InPop, 2.023*** (0.233) 2.023*** (0.232) 2.023*** (0.232)
InDist, -0.624*** (0.100) -0.624*** (0.100) -0.624*** (0.100)
INEXR, -0.477*** (0.040) -0.477*** (0.040) -0.477*** (0.040)
InT,, 1.874 (1.481) 1.874 (1.481)
NTM,, 0.423** (0.208) 0.423** (0.208)
BR, 1.443** (0.415)
Constant 51.951** (22.346) 48.664** (22.123) 48.664** (22.123)
R? 0.967 0.967 0.967

Note: *, **, and ***Represent significant level at 10%, 5%, and 1%, respectively. Standard errors in parentheses.
Country-pair fixed effect and time fixed effect have been included in the model.

This study finds that the NTMs dummy has positive
and significant impacts on the bilateral export of natural
rubber. This shows that NTM is not inherently bad as it
can also lead to higher trade. NTM has been proven to
help solve market externalities issues such as asymmetric
information and help improve product quality (Jaffee &
Henson, 2004; Beghin et al., 2015). Thus, the positive sign
is justified. Meanwhile, for the main focus variable in the
current study, BRI dummy, estimations results shows that
the bilateral exports for natural rubber from the top four
producers to BRI countries have increased significantly
post-BRI implementation. One way to explain these
relationships is that the BRI announcement led firms and
policymakers to engage more with trading partners to
ensure all parties gain from BRI implementation (Gorg
& Mao, 2020). In addition, the infrastructure investment
made by China government within BRI countries led
to higher economic growth in the region, which also
contributes to the positive impact (Igbal et al., 2019).
Thus, the finding from this study proves that BRI helped
boost the natural rubber export for the major producers
among BRI countries.

5. Conclusion

This study analyzed the competitiveness of natural
rubber export using the RSCA approach and investigated
the determinant of natural rubber export within the BRI
region using the gravity model. The RSCA index indicated
that the four major exporters of natural rubber had

maintained the comparative advantage in the BRI region.
However, the fluctuating index indicated the existence
of several external factors that influence the bilateral
trade flows. The output from the gravity model that used
PPML regression had shed some light on this aspect. The
exchange rate affects the natural rubber export positively
in accordance with the theory. Tariffs are proven to no
longer be the dominant trade policy measures as NTM
plays these roles. The positive NTM impact should be
interpreted cautiously as the positive impact does not
indicate that the policymakers should enforce more
regulations. Nevertheless, product quality can improve if
these regulations are met and help boost export. Hence,
efforts should be directed towards higher regulatory
convergences in the region and reduce unnecessary
measures that incur higher trade costs.

The positive impact of the BRI dummy has several policy
implications. First, the outcome highlights the importance
of higher economic integration in the region. Policymakers
need to invest more in transportation projects to boost trade
facilitation as strengthening the transportation system will
increase the accessibility rate and reduce trade time (He
et al., 2021). In addition, international trade will increase,
and the market share of natural rubber in the region will be
enhanced. Thus, policymakers should not delay the efforts
towards achieving this success. Secondly, the policymakers
for top exporters should utilize this opportunity to ensure
their industries’ sustainability and move towards higher
value-added products to increase contribution to the domestic
and regional economy.
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